Rana catesbeiana was introduced into California between 1914 and 1920 and has since spread throughout the state. In the San Joaquin Valley it has become the dominant frog on the valley floor and has spread into the Sierra Nevada foothills. It is most abundant in the warm low elevation pools of the foothill streams, in areas heavily altered by man, although at least two populations are established above 1600 m elevation. Of the two frog species native to this region, R. aurora is either absent or very rare at the present time, while R. boylii is found mostly in small permanent foothill streams higher than 200 m elevation, in areas not occupied by R. catesbeiana. The disappearance of R. aurora from the region, and the continuing reduction in range of R. boylii, is attributed to habitat alteration coupled with predation and competition from R. catesbeiana.
10) The percentage of the sampling area made of riffles. 11) Percentage of stream bottom composed of silt. 12) Percentage of bottom composed of sand (defined as rock particles less than 2 mm in diameter). 13) Percentage of the bottom composed of gravel (defined as pieces of rock mostly 2-75 mm in diameter). 14) Percentage of bottom covered with cobbles, mostly 75-300 mm in diameter. 15) Percentage of bottom covered with bedrock or boulders larger than 300 mm in diameter. 16) Percentage of the water surface that was apparently shaded most of the day. 17) The extent to which human activities had visibly altered the stream channel and water quality as rated on a 0-5 scale, where 0 indicates no apparent alterations and 5 indicates that both the channel and water had been markedly altered. 18) Stream type, rated as follows: 1, small, with intermittent flow; 2, medium sized, with intermittent flow; 3, large, with intermittent flow; 4, small (0.1-1.5 cms) with permanent flow; 5, medium (1.5-3.0 cms); and 6, large (3.0 + cms) with permanent flow. Each stream was classified by observing the flow at the time of sampling and by information from hydrological maps.
For each of the 95 localities, the following information was placed on punch cards: 1) Data from the foregoing 18 environmental variables. 2) The abundance rating for each frog species. 3) The abundance rating, on a 1-5 scale, of all fish present.
All 95 cards were then run through a computer programmed to obtain a Pearson correlation matrix for the 21 variables, as well as the means and standard deviations of the variables. The matrix is not reproduced in this paper but copies are available from the author.
RESULTS
Rana catesbeiana.-In the Sierra Nevada foothills, bullfrogs were the most frequently encountered frog species, occurring at 72 percent of the 95 sampling sites where frogs were found. They were found most often (81 percent of samples) along intermittent streams. Only 60 percent of the 95 localities were along such streams. R. catesbeiana were most abundant at the lower elevation localities, in shallow, unshaded pools, where water temperatures approached that of the air, 30-35 C. (Table 1 ). The pools tended to have sand or gravel bottoms and heavy growths of rooted and floating aquatic vegetation (Table 1) . The areas in which bullfrogs were most abundant were usually heavily altered by human-related activity, such as cattle-trampled banks, sediment deposition from erosion of roads and construction sites, and small impoundments. The water in these areas tended to be dominated by introduced fish species that thrive in a manaltered environment, such as the green sunfish (Lepomis cyanellus) and the mosquitofish (Gambusia affinis).
Although no formal surveys were made of other habitats, the bullfrog is the only frog I have encountered in numerous visits to foothill farm ponds and to the sloughs and irrigation ditches of the valley floor.
The The situation with R. boylii is more complicated, since it is not usually found in the same type of habitat as R. catesbeiana. However, the fact that two species were found together in only three of the 95 foothill stream localities, coupled with evidence that R. catesbeiana now occupies areas that once contained R. boylii, indicates that some sort of interaction between the two species has and is taking place. The alteration of the foothill streams by man has undoubtedly increased the amount of suitable bullfrog habitat, since they seem to be most abundant in pools behind small dams and in warm stream pools that have been largely denuded of their surrounding protective cover of trees and bushes. In the three small permanent streams where the two species were found together R. catesbeiana dominated the pool areas, while R. boylii dominated the riffle areas. A few R. catesbeiana, including large ones (over 13 cm long), could also be found along the riffle areas. A 1971 study of the feeding habits of the two species in two of the streams where they were found together, Watts Creek and Big Creek, Fresno County, by S. Hayden (unpublished) indicated that both species are omnivorous, although R. boylii feeds more on flying insects and the bullfrog more on submerged organisms. No R. boylii were found in R. catesbeiana stomachs, but small pond turtles, Clemmys marmorata, were found in the stomach of one large bullfrog. Large captive bullfrogs, kept in an outdoor swimming pool, ate small R. boylii soon after the R. boylii were introduced. Thus, R. catesbeiana seems capable of both preying on and competing with R. boylii to the detriment of R. boylii populations. Predation and competition would be particularly important during very dry years, when even usually permanent streams cease to flow, forcing the two species together in the remaining pools.
If the present rapid rate of alteration of the foothill streams continues, R. catesbeiana will probably replace R. boylii throughout the Sierra Nevada foothills. If streams are preserved in their natural condition, it is possible that the two species will eventually segregate ecologically, as R. aurora and R. boylii presumably once did (Zwiefel, 1955). Efforts should be made, however, to eliminate R. catesbeiana from isolated areas where it is now in contact with R. boylii. Native frog populations would probably also benefit from less restrictive regulations governing the commercial and sport taking of R. catesbeiana. Management practices in California at the present time are increasingly limiting the take of R. catesbeiana, especially by commercial froggers (Treanor and Nicols, 1972). In addition, further introductions into the Sierra Nevada foothills of other frog species, particularly the leopard frog, Rana pipiens, should be prevented, in order to leave some vestiges of the original ecological situation for future scientists to study. Already, R. 
